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(71) We» BRrnsH-AMERicAN Tobaooo 
LiMtiED. a Company incoxporated under 
the laws of Great Britain, of Westminster 
House* 7, ^^baidc London. S.W.I.. do 
S hereby dedare the inventiofi, for which 
pray that a parent may be granted to ns, 
and the method b7 whidi it is to be petw 
formed, to be particulaily described in and 
by the following fitatement: — 

10 This invention is concerned with im- 
provements relating to smoldng ai!tick8» 
paiticolarly ogaretles* cigars ana Use like, 
ioduding fllten therefor, and especially with 
means for inAuencmg the nature of the 

15 tobacoo smdce and/or I2ie biun character- 
istia of tite aotkles and/or the physicalK^ 
perttes <rf tobaooo rod oompfised tbere&L 

It is Imown that the natore of tobaooo 
smoke can be altered Iqr addons of modl- 

20 fying substances to a ffiter or to the tobaooo 
or a ^m^per. The additive may be intro- 
duced in the fom <tf a solid or liquid. CSb^ 
sules or microcBpsules have also been used. 
The introductioii of additives may require 

25 complicated and bulky a^iaratus and 
accurate dosimg. Required distribution <d 
the additive in a filter rod or tobacco rod 
is difficult to obtain. 
It is an object oi the invcntioii to provide 

SO a simple and accurate method and means of 
supplying an additive to a rod component of 
a smoidng article. A further object is to 
provide a simple method and means for 
supplying an additive to a wrapped rod 

35 component, especially tobacco rod, and at 
the same time jvoviding holes for ventila* 
tion. In the case of filter rod, it is an addi* 
tional object to assist in ^e avoidance of 
difBculties ^ch arise is the ^own pro- 

40 duction of dual and multiple filters 
assembled from separate rod sections of 
which one at least contains an additive. 

According to the invendon. in producing 
a rod component for a tobacco>smoklng 

45 article, more particularlY for a cigarette, an 


additive is introduced into a rod of the 
material of the component at intervals along 
the length of the rod by needleless injectioa 
into the said rod through its peripheral sur- 
face. The technique os needleless injection 50 
is w^ Imown for die purpose of medical 
inoculatiim. Additives may be thus intro- 
duced into a rod of sm<Ae-fiIter material or ' 
into a rod of natural or reconstituted 
tobacco or tobacco substitute. 5S 

According to one manner of carrying the 
inventioa into effect, the additiive, in the 
form of a solution or diiqpersion, is fed to a 
iram|»^iKiiose outlet is connected to an injec- 
tion ndczk). If more tlian one additive is to 60 
be injected, more than one pump and nozade 
win be provided, but the pumps may be 
arouped as a sin^^ unit and a sin^e nozzle 
Acdder may be used, the noz&s being 
roaoed at a predetermined distance apart dS 
The nozzle or nozztos are located dose to 
or substantially in contact with tflie surface 
ci Khe rod to be injected. A measured 
vohane of liquid is supplied to the nozzle 
or each nozzle and is subjected to a sudden 70 
thrust the pump piiton. ^liiereby it is 
ejected Irom the nozzle with such force that 
it penetrates hito and impregnates part of 
&e rod. The size of ^crie formed will de- 
pend <m the diameter of tlbencxole, the pres- 75 
sure on the liquid and the distance of the 
nozzle from the rod snr&ce. The number 
ci holes will dejpend on the number of 
nozzles used. The rod and/or nozzle or 
nozzles may be stationary or moving. gQ 

In the case of the production of filters, a 
rod of a permeable smoke-filtering material, 
for example fibrous or foam materm] such 
as cellulose acetate or an open-ceU thermo* 
plastic foam material, such as fo^yethylene 85 
or polypropylene, is impregnated wtth a 
predetennired quantity of a solution or dis- 
persion of an additive by needleless injeo* 
tion of the rod at intervals, generally regular 
intervals, along its length. More than one 90 
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typs of additive may be so injected into 
what will be different sections of the 
evemnal filters. The nozzle or noszles may 
be so located on or in relation to a ovachirc 
5 whiolv produces the rod of permeable 
material, that the injection occurs eiliber im- 
mediately before ^^apping of the rod or 
immediately foUowing extrusion from a 
rod-extruding die of the said machine. The 

10 treated rod is finally cut into secti<m9. the 
cottmg being synchronised with the injec- 
tion and the movement of tdie rod, so that 
dual or multip'e fillers, or tihe equivalent of 
such filters are produced. These are ready 

IS to be assembled with cigarettes on a con- 
ventional filter - tip cigarette - making 

Suitably. 25 to 150 mg <rf additive may be 
thus introduced ^ treated section of ffker • 
20 A suitaible extruded foam material is one 
produoed by Messrs. Monsanto Chemfcal 
Ltd, as described in their United Kingdom 
Patent No. 1.142.646. This onatarial can be 
extruded in filter-rod form. 
25 Hie £oam material may be such as bas a 
relatively smoke-impervious surftee layer, 
as may be the case witih the material last 
mentioned. The rod need not then be 
wrapped before it passes lhrou|^ the inje^ 
30 tion appaiatus. 

As mr as the injection Is concerned, 
sbnllar procedure may be adimted in the 
case of wrapped tobacco rod. m this case, 
the nozzle, or nozzles may be located be-* 
35 tween the garniture and cut-off means of a 
oooventioflai dgaxette-maJdng machine. The 
locadon (tf the nozzle or noaodes and/or the 
tfanbg of the injection or injectioiis will then 
^ de;ennine the position <^ the hole or holes 
^ In the wrapper and of the injected region or 
regi<»» in t£e dgaret^ produced. AsmaH 
nnanent hole may or may not be formed 
tiie ^raer at me injection point If a 
permanent hode is formed, it may serve for 
45 ventilation or smoke-dilution purposes in 
per se known manner. 

Substacces which may be added ta filter 
rod in the above-described manner arc solu- 
tions or dispersions organic or inorganic 
50 aclaic ox alkaline, materials, (a slurries, for 
instance of carbon or alumina, c£ finely 
divided metals sudi as zinc or of small 
beads of ion-exchange material. Tb^ may 
be substances with specific or selective 
55 smoke filtration propcalies or substatoes 
which j^omote filtratira. Specific substances 
which may be used jndode maganese di- 
oxide, zinc oxide or acetate. poSyethylene 
imines. lithium chloride, sodium carbcmete. 
60 trisodium phosphate, ethylenediamine di» 
acetate and zedites. In addition to addi- 
tives concerned with filtration* additives 
concerned with smoke-flavour unprovement 
or modification, such tor example as men- 
65 tb(d» sweetening agenls and the like, or com- 


binations of such, may be similarly intro- 
cuced. In all cases, na.urally. the substarce 
should not be such as to interfere 
deleterious with the subs-tance of tte rod. 

Substances which may be added to 70 
tobacco rod include solutions of organic or 
inorganic acidic or alkaline, materials oc 
may be in the form of slurries, for instance 
<^ carbon, chalk or zinc oxide. Such snb- 
statces may be huuKctants, tobacco extracts 75 
or casings, such as cane sugar, invert sugar, 
liquorics, cocoa, maple syn^, citric acid 
and tartaric acid, and the like. Additdves 
concerned more particularly with smoke- 
flavour unprovement or modiflcation in- 80 
elude, for example, mentiho], sweetening 
agents and the like. Ccunbinations of any 
of the above substances may be shnilarly 
introduced, either together through one in- 
jector or separately at spaced intervals 85 
through separate injzctors. 

If xequited, an additive or additives may 
be iiqscted into a filter-rod section or sec- 
tions as wefl as an additive or additives in* 
jected Into a tobacco section of a ctgsrette. 90 
for example. - - - 

One manner in ^rfiidi the invention can - 
be carried into efllBct wiO now be more fully 
described, by way of example, with lefer- 
ence to tbe accompanying drawings, in 95 
which: 

Figure 1 is a diagrammaflc icpcesentation 
ci iijection appamtus. 

Figure 2 an devationd view of an in- 
jector, and 100 

Figure 3 a sedioii on the line m-m in 
Figure Z 

For the injection of a single additive, the 
apparatus consists of a smme-unit injection 
pmnp 1 having slidhig-ratt control of die 105 
volume delivered per stroke and operated 
by acamshaft2. This imit may be a well 
known type used fen* fuel injecdon in in- 
ternal ccMnbustion enmces. The speed of 
the shBik 2 is coatr^ble by a variable- no 
speed gear 3 in its drive. The pump 1 is 
gravity fed from a reservoir 4 holding tbe 
additive in solution. Tbe out!et 5 die 
pmnp is connected to a nozzle bdder 6 
figure 3), again of a ^rae weO known for 115 
fud injection, into which a range of cali- 
brated nozzles can be fitted, enabling the 
ddivery pressure to be varied. The nozzle 
7 may comprise an orifice 8 with a small* 
centrally mcMmted, ^nde of flaring conical 120 
form for dispersing the jet of additive. The 
diameter of the onfice may vary from 0.25 
to 1.5 nmi, depending on die size and cone 
angle of the pmtle. The nozz!e ho'der 6 is 
attached to a fixedly mounted rod-guiding 125 
body 9 through a bore 10 in which the rod 
11 to be injected passes. A supporting 
p'unger 12 loaded by a spring 13 is accom- 
modated in a cap 14 attached to the back 
<rf Ite body 9 and projects into a transverse 130 
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bore 15 in tihe latter. By a semi-cyliodncal 
recess 16. ^ ptunger 12 hoMs the rod 
agaiflj^ the nozzle holder 6 to absoxb the 
impact of injectiQa and to xninknise fluid 
5 'splashing*. The loading can be adjusted by 
a screw 13'. The rod 11, coming from a 
rod^-fonning macMne. is pulled throu^ lihe 
holder 6y a known caterpillar haul-off de- 
vice (not shown). The injection is synchro- 

10 xiised with the haul-off noeans and whh cut* 
off means associated witii tihe rod-fonning 
machine. The nozzJe orifice 8 is extended 
to the p&Aptmi soriace <rf the rod 11 by a 
bore 17» the distance between the nome 

IS and rod depending oor the nature of the rod 
being injected It wiU generally be between 
0 and 7 mm. The pressure at whicfti the 
addi^e is ii^ected also depends on the 
natuie of rod and may be between S and 

20 300 kg/cm\ bat is pieferaAxly between 120 
and 220 kg/ cm*. 

U it is desired to inject a cod with dif » 
fecent additives in different secticms, parti- 
cularly a filter cod fraan whkfli filters with 

2S different additives in different sections are 
to be produced. i3ie above-desciibed bbk 
pacalus may be dimlioated* as inacaled % 
tbe sane finmeralsm Figure l.but witfaihe 
mffixa. Hawover» the pumps 1 and la may 

30 be Dumps o£ a dual (pump mdt. as shown, 
and the nc^zles 7 and 7a and their asso- 
ciated componenfts may be mounted in a 
commoob holder. 
Bacamples of the asplicadon <rf the inveo- 

35 tioo. udiBtg the abov^desccibed apparatus 
aire as follows: 

Exampk 2 
A wrapped tobacco rod piroduced at the 

40 speed required for 1,000 dgarettes pa 
minute was injected every 69 mm. Le. once 
per cigarette length, wi^ 12J microliter ci 
a 20% solution of menthol in triacetin. 
u^i^ an injection pxessnre of 150 kg/cn^ 

45 and a distance <^ noozle bcm rod ot OjS 
mm. the diameter of 4he nozzle onfioe being 
0.75 mm. Cigarettes produced from this rod 
each contained 3 mg <^ mentboL 

50 Exampte2 

A wrapped tobacco rod was injected as 
in Example 1. using the same additive* but 
the nozsoe-orifioe diam^r was 0.25 mm, 
the pressure 150 leg/cm' and the distance of 

55 nozzle frcmi rod 1 mm. Cigarettes produced 
from the rod bad. in addition to the con* 
tent of mentb<^ a hole in the wrapper of 
about 0.25 mm diiHneiter for ventilation. 

M Exanpte B 

A wrapped fitter rod (rf polyetiqrlene foam 
material wodnced at a rate equivalent to 
300 rod lengths^ each 90 mm long, per 
minute was iqje^ed with 50 micrditer at a 

^ 10% aqueous soilution of polyethyloie imme 


at a rate cl 30 shots per second' using a pre> 
sure of 210 iglcm% a distance oi nozzle 
from rod of 0 J mm and a nozzle-orifice 
diameter of 0.75 mm. The rod was cut to 
the 90 mm len^hs and finally to dual-filter 70 
lengths of IS mm. each comprising a section 
containing 5 mg of polyethylene miine. 

Exatntple 4 

A filter rod cellulose acetate produced 
at a rate equivalent to 300 rod kn^s» each 
80 mm long, per minute was injected at a 
rate of 20 per second with 50 micro- 
liter of a 10% aqueous solution of sodiion 
catbonate and with 50 microliter of a 10% 80 
aqueous solution of polyethylene imine 
using two, sjpaoed. nossles (as at 7, 7a in 
Figure 1). Tao distance of the nozzles horn 
the rod was OJS mm and the pressures used 
were 210 kg/om*. The diameter of the 85 
nozzle orifices was 0.75 mm. The filter rod 
was finally cut Into triple filter lengths, each 
20 mm long, composed of a 7 mm section 
coDtaining 5 mg of sodium carbonate, a 6 
nun section containing 5 mg of polyethylene 90 
imine and a 7 mm section of untreated odOu* 
IbseabefiEittf^ — 

WHAT WE CLAIM B:— 

1. A method of produdng a rod com- 95 
pon<mt for a tobacco-smoking article, 
wherein an additive is introduced Into a rod 

of the material of the component at interw 
vals along ttie length of the rod by needle- 
less injection into the rod throusJi its pal- 100 
phenil surface. 

2. Amelihodaocoidijvtochum 1, where- 
in the said component is a rod of tobacco- 
smoke filtering material 

3. Amethod accordi]|gtoclaan2»where- 105 
in the rod is cofl9|»osed <n an open-cell foam 
ma^aL 

4. A method aocofding to daim 2 or 3» 
wherein the rod is composed of an extruded 
thermc^lastic material. 110 

5. A method according to anv one 
claims 2 to 4, wherein the iniection is 
effected immediatdy after formation of the 
rod by a rod^-forming anachine. 

6. A method aoconling to daim 1» where- 115 
in the said component is a rod of tobacco. 

7. A method accoxding to daim 6, where- 
in the injectioD is performed during passage 
of the* tobaooo rod throu^ a dgarette> 
makiogmadiine. 120 

8. A method according to any one of 
claims 1 to 7. wherein the injection is per- 
formed within a rod-guiding devioe in which 
the rod is supported, oppositely to an injec- 
tion nozzle, by a resiHently loaded member. 125 

9. A metiiod according to any one of 
daims 1 to 8« wherein the rod component is 
injected with two or more additives at 
separated points along the rod. 

10. A method oi produdng a rod com* 130 
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ponent for a tobacoo-smoking article sub- 
stantiaUy as hereinbefore described with 
referenoe to the accompanyJng drawiflgs. 

IL A method of producing a rod com* 
S ponent for a tobacco-smc^dng artidle sub- 
stantially as hereinbefore described In any 
of Examples 1 to 4. 

11 Apparatus for emyinn out the 
method according to any one of claims 1 to 
10 11. comprising needleless inJecUon means 
including at least one injection nozzle 
directed for injecting the ac^tive into the 
rod component throu^^ its peripheral 
surface and a guide for the tod component 
IS at tihe injectioa point or points. 

13. Apparatus for carrying out the 
method aocoiding to any ono of claims 1 


to 11 substantial^ as hereinbefore 
descrH>ed with refexenoe to the accompany- 
ing drawings. 20 

14. A tobacco-smoke filter produced with 
the assistance of the method, or apparatus, 
claimed in any one of claims 1 to S and 8 
to 13. 

15. A smoking article having a tobacco- 25 
rod section produced with the assistance of 
the metibod, or an^aratus. claimed In any 
me <rf daims 1 and 6 to 13. 

JENSEK&SON. 
Agents for die Applicants, 
8. Folwood Place. 
London. WCIV 6HO. 
Chartered Patent Agents* 
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